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(57) Abstract: 



PURPOSE: The method of controlling 
the wavelength and optical power of 
wavelength division multiplexing 
optical source is provided to control 
the wavelength and optical power of 
a wavelength division multiplexing 
optical source, thereby allowing a 
user to remotely control the 
wavelength and optical power to 
provide stability and reliability of the 
WDM system. 

CONSTITUTION: In a method of 
controlling the wavelength and 
optical power of a wavelength 
division multiplexing optical source 
based on digital control using a 
microprocessor, the inner 
temperature of a distributed 
feedback laser diode is controlled to 
locate the wavelength power of the 
laser diode in a distributed feedback 
laser diode module within the peak- 
to-peak of the wavelength response 
characteristic outputs of two 
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photodiodes. The difference between the outputs of the two photodiodes of the 
distributed feedback laser diode module and the inner temperature is controlled to 
stabilize with a reference wavelength. When a wavelength shift that appears due to the 
difference between the outputs of the two photodiodes exists in a predetermined range, 
optical power is calculated arid a set target value is controller. The wavelength shift value 
is given a predetermined offset value to correct the wavelength and optical power. 
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fief 

« ^ss i&a«ttog»s »££a a siomeoii ae 3°^, qwih^hsaiiaim 01 set pxn ^ich« tttsss 
omss 9t ss^s eha»sfe ygoii sichai, (a)ss?)Sh aioixmoisE s§ui2j aioixiooi2E2j ntassioi ¥ s§ 

aoisH2i nf§i& ^o ^21 niH ¥ nia eh 011 ^xi gs?i£h ai 01 a poise a^2] lh¥^em £§*ofe 331; (to^ni « 
aoisQoi2= 2^21 ^ 5^poise2j #§woim xna9jz aoistoi aiaa^ mass Kaft A | 9 | fc (c )^^| 

^ sspoise2i s^xfois uEiub nf&aiopi- ^§g?imoiiAi snine ^e^-im ybtwa i§9 ^s&m Jiiomb e+^i; (d) 

S W90II 3fiM, 0||»g fiH gi SUEI8 PD3h LHS@ DFB LDS^M ffl§!o[2 2^21 DFB LDS^Oil CHoH ^ij 

^oj %\o\m AIHfih°£MI ^SCH Sxll^S^ ¥ull 3^1 ^ SAP- M«H, 0f0|3^ Ail AIM CIXIH »|W»A|2S £j 

^oignjioi^e S£h ^3X11 CO ^ot°£ MM IttS«»aS» Al^gj ^§AI SXI, £401- S0ISh SgOl SIP. 

CHSE 

SE5 

SAjlAi 

£ ig een2i ntsevcts §^^21 mm % mm^ 21mm mo\sz\m eaib m^eoip. 

£ 3afe Oil^^ ^EiOll 2ieh Efg^AIM UEfUlfe ?£E0ICh 

£ 3b^ aioi»aoi2E 2em2i aioix-icioiaH s^msoii ae ¥ ^21 s^poisE2i H^m^oii cue nennoia. 

£ 4b g ^90|| 2|2h ^5^^ aiOIXiCfOISE £11 0|g°h ^^oj fflg oj JllCHSxie EA|«h M^EOICI. 

£ 5b B ^9011 2i§h ^591^ aiOIXiaOISE 211 0|g§h ^^2J SJ gf^ ^1 CH mM£0IQ. 
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£ 68 §&§**£22| ail 01 H P0I23 LH¥8£ ^# J9I0I HM20IP. 

» tss niasttossuoii a» jio £i ntsrsirctssts »4^a m§ a es» *noi^goii »b aoip. 

§^2g, Itt§SSag(Wavelength Division Multiplexing; 01 61- WDM 0IS*S)»6!0ia 88 UrSOl 01 a JH2I i^JII B JrRSJ 

§sfoi s^ofe gEHsi e£!8t*i« 2101BP. wDMSti?i*e y§ »s ch^oii bxi ^3^21 sswjii oi sir 4= 

3 0IS0I *^5EIH &b 419010. ^61, WDMe^OII Aj PxHyg m±±2\ W§ II 3«£<S e»9»8fb 58 0H¥ ifiolQ. 

£ is sssfoi wdms ^±^21 nts s bs» aoisxia ssrs sso*e pea ma. 

WDMg PxH^ S£±01l AI^QE ^»^2| L\C-\ £i a (dither signal)* tfS8K)l HEIB2!g8t2 01 ■ B (TAB: 180)8 mm Hf§ BS» JIICH 

M^21 5SP0|3E(Photo Diode:120)0|| SLJIXMI BO. ErS BS» *!!01M^8 CI CH (dither signaDS ^Er^UPS S6H ^ 

«d| 6101 xHy^ SEr?-IM 2L|E|of2 HH«£I Oil Be HE! (Fabry Perot etalon filter: 1 10)2J OlgSrOI 2» S^2| Hf§- 

3diU, 0l2r H8 gf±!OI|/Hfe nHMEJ BIS Oil^B 19(110)011 SSPf SUE! ffl£(120)g0ll 38 xliyf Af§t 4^ SI 

Clb 9XQ. SEB e(TAB:180)eO||A1 Sdl6fe 3}§0j gfiof^ SH^^S ^fflS PP£!^2| UEIil 3I§0| IJSorH^ 2*11^ 

^P^^r *B«HWW J&SOI EJS» 3CH EH (locking)} I- SPIWXI £H»2|SS AI^OI 3&3II aa. 

iTSOl 0l¥3Xr orb 3I*2| afll 

£ 8*S0| Ol^HXrSrb ^is^ HUil^ LfxH^g S±^2J *^&B BS» §x!M ^321 *!I01SX|M iffer 3e2?i2i l^^SxIS 

°>ecH g™§6[2 ±§2j MO)^x\m sissko ssoii ins* Afgxpr aidi» a^^ioig 4* v^m oio\ wdmai^s^ 

BSE, §J Sl^i ^ISSfe WDM »£±2| EF§ » flOltta* WSSOII 

&D\ 2W\m 8H35PI «» » 21 B WDM lr^^£l U 38|0I»HS QrOI3^H^A||A1S OISB P XI § br& 

WDM il|§ ^ °i^5f6rb ^SOII 24.01 AH , (a^S^B SII0IHP0|£H SMLH2J g|0| HP0iaE2| EFSS^OI ¥ S£ 

P0ISH2J ErSS& #^2| HI 3 ¥ HI 3 of CHI 9\X\o[^m &D\ fSflU BII0IX1P0I2E LH¥8£M ^^6 r fe B^ll; (b)4^I ^ 

aoiaoois= 2^21 ? ssqoishsi e^x r oie aacp ui¥8£M moioroj Enne^ usss «g» Ai^it eai: (c)^^i 
¥ 5^poi^H2j mmx\o\^ UEfub masopF ^ss^uioiiai ^xHms snw* ^s^i ^s^e ^i(M6fe bjh a ( 

d)feO| ¥ 5SP0ISH2I iW§a!OI2iO|| 4:321 ^0H ErS §J S§6f^ B3IS ^S^^ eh P. 

SEB. »3| (a)e^l^ (aD^^I SIIOI7HP0I2E S#2| LHV8SEM 4:321 Stog ^§8fe £31; (a2)LU¥8£ ^5^01 ^S£|01 

XI &P£, #^l ^S^^ 5H0IXHP0I2H 2#LU2| g2Xry^»2| 2#M 4:§2j ^UShM mimt= Si (a3)40| ^S^^ 2II0IXIP 

01SH £M21 mSS^OI SIIEI^^EfSe m&£L^ ^8Hr^(PD tono m y8ErS(PDsho rt )0I 1^16^, £D\ feS»9(PD 



,on 0 )3f ^8HfS(PDshort )0I ^x|£l^ XIS0I1A1 LH¥8£M ^S6r£r B^IM SSSi ^§£5 BP. 
01 or £Bi S^ohOI ^ ^SI ^ Alio I ^SoPI^ BP. 

21X1, £ 2M ll^olOj S ttSOII Ar§9 Oll^e MB LHSS ^S9IB EH0IH»0|£= Ss2| LH^^^Oil CH6r01 ^SS^IS BP. 

oumm ma mss ^s^^r biioixipoise nfggirpg ^^^21 #^a^ 22s, £ 2011 seaiq bf2i- iroi m^mss\ & 

EHM ^AISPI ?|8l0t 23H2I SSPO|SH(Photo Diode;0|6 r PD)2r EHHE.I H||S Oil^E lEI(Fabry Perot etalon filteOS U36F3 2i3, 
91 » B||0|XiP0|2S(Distributed Feedback Laser Diode:0|6 r DFB LDaf &^)e^ LH¥SESAI2f 5ii AS A10l4:Q(Themistor)2f TEC 4: 
XrM UIS6r3 giP. SEB, ^ ^(Direct modulation)^ ^^6f£^ DFB LDH#21 3W±^¥Q\\ 3^3r XIBOI 2^£I01 2iCH Haib r 0|01^( 
prebias)2f RF^isM ^»^6r£^ £101 2iP. 

SB, DFB LDS^2j S^EfS8 UI¥8£0II 2j6H 3JII SE^M g>^ll £l« ^S^8 H2J tir0IOI^2| 2#^0II 3^11 S^M g>ferP. 35IU HE! 
bfOIOI^OII 215«A1£ #^Ef30l ^6r3 LH¥8ECHI 2|6HA]£ ^S^21 £tp r Si^H^ Ul¥8£ ^I012f HBI WOIOI^MOI^ ^Mo\ 01 

£4^g 2JB aiOIZiaOlSH See 01 SB S^2| ErS" S W01SXIM £A1B 23^, DFB LD3#(410), SUEISj 

S(420). 0F^^3/PXI1^^^I(430), ^sx|dl¥{440), P XI g/0r^S3^B^I(450), ^^§^1 (460), 0lieai¥(470) SI Aiejg e^S^( 
480)^ 0|^CH£]P. 

DFB LD2^(410)8 HfS^iQs ^4:4:21 Ef§ §J §E[?-JM #^6rfe ^13^, £ ^SOII/Hfe kg (Nortel) A r 2J DFB LD2MM ArMBP. 

2U6I¥(420)^ DFB LD2M(41 0)^¥EH ^^£lb HIS ^ ^Ef?-IM SUEIofe 32§, SSP0I33 £UP¥. 8£ SUEI¥, HdJdrOIOI 
± 2UQ¥ Si TEC3UE1¥^ 0I¥015!P. 



0r^3/PX|i^^7j(430fe 3U El ¥ (420)^ ¥ El #^iEJ^ 0fk^3 QXI^ ^15 ^^BP. 
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0K)IS(440)£ Orkr£3/UXI^S8:>l(430)£¥EI #^£J^ P XII 2*011 glttS S ^IIMBM goffer 2E£, 2\*2]&mO\±J[ J\^o[ 
E^ g 31901 &ECH EfSOII CUSHAT £3S r 3 Sm?-|OII U\mMt= ^R&W S38ESMI PX|g& IBI^gfOil Ht§§ 0.002nm, 

sesie o.o4dBm£i es»S2£ nfsa gs^e oiaiisssm ^s°s 8p. 

C|XI«/0U*£:ie«:>l(450)te <MsxHdl¥(440)£¥Ei »»9 g 3H»«2| QXIi^g 0rk*S3S £88Q. 

*jf?^?g¥(460)fe PH«MkfS3H«3|<450)S¥EI SMIfS H SJOTI2I 0|-H , SD3t£S ^£?I8 BIIO|XJPO|EE aS(410)LH2l 1 

a»(TEC)4t»a Hd|bf010^0j| SUg BPWfe 3E^, TEC S^?§¥ » H£lb r 0lCH± S#?§¥^ OI¥CH£!P. 

onaai¥(470)fe Mo\m we wcHi^afQia^h xi 39 01 sid. b ttaon/dt: eeprom^ Atsetoi af^5!6ia. 

AISJS »£!S£(480)te 2J¥ AI^H^ 01 EH m|0|^« ?|6H ^x|£]Oi °IED1 01 M HoH ^XllOHJf ^^oH SQ. 

9*8 ^^oii a^ofoi b gran awoi g/isi raspis era. 

BXI, DFB LD£#(410)2i g^Hr§ 3AI0H CHWOI 498}?l£ 8P. £ 3aO||AJ Sfe b r 2r 90I HH^ai ISIS Oltte §EI2f ¥ JH2| SSPOIE 
E§ 0|^CH£!P. ^ 9H2J SSPOIEEOllfe: 2*2* DFB LD°1 aimej^ m§i e^JES »9(0I*» PD, O n 0 0! E> ») 31 2*» fefg »S 

(oi n PDshort oiaf »)a soii/h aaasssif^ &£J9E^ m«ai jhis oii^s dei?* s^aoi sio. oia» ausoh/h ld^bsoh ae 
¥ 3H2i 5spoiee2j H^nfgg £ 3b 21 »p. 1021 s^Efsoi s^ai eume^ Efgoiafa ¥ ssdoiee2] ^193 s 
^wsoi nfsfio ara ^cfs PD,on fl a #^oi PD sh ort ^p ^zi^i 312 m^mmoi are* i*pa po short a #^01 pD, 0 n 9 

£ 4S S3E»*0| B ttaai 218 BII0IX1P0IEE 211 0188 S^£| HIS S BI0I9MSI JIB5I2J SI 0131 £01 CK»0t 

»3|3 SP. 

DFB LDSM(410)m¥2j SSP0IEE21 #^Sftg EUEiof3, DFB LD£^(410)^¥9 #^9i= nf§0[ LH¥SE0l! 2J6H ^hS S SS 
S ^2°S D90I BM2£ 80l(shift)SPS LH¥SEM §£1^2 §U§2S a!0|(shift)£!PE LH¥£ES LHBI^fe 21013 g#^OI ^ 
Rm^&OW bloH mo\X\& HdltifOICH^ (prebiasm §£1^ ^#^01 feas HdldfOlOH^(prebias) £ff»S LHSJ^P. 0|2f CM 8 

bIM Dh0|g(440)01l 2i6H OI^CHSia. 

□mig(440)0il 3§£]0i£! H^n^OiW 8b|^ A/D^^^ I (430)011 2J6H ¥ S£a0|2E2j P XI ^ If of 01 Cf^Uf SitfS of^l @Cf 



1 

IIFSfflOl = (PD2] A/D B»2t - PD2] A/D a»a)+£H4fi 

mm = (PD, O n 0 21 a/d - PD short 21 a/d e«a)/2 

^, »Sa 01 (wavelength shift)2tS 'O'OI £JE^ LH¥SEM ^lOiBfH mm (output power) St 01 DIB! i§B ^S^OI £|E^ 

2j ^dlbfO|CH^(prebias)2^S JllOHof^ SO. B ^SOllAife BSB 0| (wavelength shift) at 1 CI JIM (digit) Oil tH8H a» 0.003nm2i Ef^^lf^ 

e 3±HCH Hf?4 (output power) 21 §?b ^ 0.04dBm2j S^^Blf^M ^^1I£ICH 9LQ. 

£5b^ ^aoii 2i8 eiioix-icfoiSE sit oi§8 ^^2i nfs a §s« xiioi mMEOin, s 6^ s^e^22j eiioix-i aois 

E LH¥EE MO] oSEOIC}. 

E 5 LHXI E 6g S^SfOj B ^SOII 218 aiOIX-iDOIEE £11 0|§8 &±S\ Hf^ ^ ^lOi^SOil CHofOI ^S6PIS8Q. 

3dSH, DFB LDSH2] L||^g£i ^§6ffe B^l, ^ ^S(warm up)E+^tlfe CfM2f ^a(500E+^l). 

HfS S! XllOi^f ^^£1^1 S01I ^5?i^ eilO|XiaOI2E S#2i LH¥gEe e ^2 2 (operate condition)E^ m S (warm up)A|^ ^fi 

^f ^Cf. 01 SEb S5ffe gHf?l^f Hd|bf0|Oi^(prebias)^f (setting ) £| 0i£! ^ S CHI AH £11 m ^^(reference)uf^OI M^S^ Ul 

2jQ18Cf. 01 2£b e^Hf&OI CfB ^ DFB LD£^0fCf Cfs ffl HB4bfO|CH^ 3^^011 Cf£fAi£ Cf^ XfOPf yCf. SS(warm up) 
01 Hfi8 eO|gb£ 3bCHlAi ¥ SSCI0IEE2I £11^ £01 Ofy EfSBS" M OH El 3 ¥ E|3(peak to peak) LH Oil #^W§0| 

ZiD\ %X\ of 01 EI3 ¥ HI 3 80IIA18 Ef§ S §nf?42J ^§lf JilCH^f 39ICHS 0l¥0H^ 4^ [EHSOIP. ¥ ££Q0|£E2] HfS 
S^2J EI3 ¥ EI380II ?|x|SfE^ LH¥BES ZMo\$= 5101 SS2| =^0|Cf. 

§IS(warm up)3f§A| LDS^DfCf Ui¥^E <^§0I Cf^E^ 5j^2| SS(warm up)3fS0il>d =H UI¥SE^§ §£0HHS= ^&0| ^fiofQ. 3 
5f§e E 6 Oil A] Sfe br2f ^01 gJ^ES LD ^P^^^^ Ui¥^E^f 25 r Ex-\0\H Sf 0dBm2| ^^^OIES O|0fi QZ{g/0f^^3^ 
^¥(460)M ^^61 HEJbfOIO^M ^ EH Oil AH Ui¥^Efi 20t;0||Ai 30*C»XI ^lfA|3|^Ai PD, O n 0 31 PD short 3d|3 LDL41¥S 

EM ^A|8Cf. PD short ^01 mCM&QU 01^3 &0I ^OfZI^I A|^or« ¥ PD2| StOI WZimtz XI§0i{Ai2J LH¥^E^ mR Ui¥@ 

5LD\ £JW OIS Oil E £1(450)011 XI98CL 01 ^Ei^^ 5£lbf0| OH ^011 [Tf£f Q± Exf^f 2iM 4 s 2iEU HI 3 ¥ HI3UI0II8 MCHE^I SCfS S 
^1^ 301 SID. 0ilEdi(450)0i! XiS£IS 0«S£l(45O)2| ZIS OiEail^Ojl ^H^g §^0f fe^Cffe M2H3M 2!§A|5* fefeQ. 01 

SeH3^f xf^ ^SA|oy L41¥^E ^S^M ^OfLH^ AI8«XI 

^S(warm up)A| QUE El (450) Oil XI 99 OIS! S£^i ^OHMOI 3 £E01! SCf BBJ E^ tt 4^ SAE^ PIDMOI^ ^g^Cf. §IS(warm 
up)0|JAl PIDJgiCHOll Hfi8 ^S^ CHbl 2Jc}b 8IH S£^H SE2^E^ 3ltf£!CK SB ^S^EOll E^6f2 ^S(warm up)g 

B^^ei nf§ 8§m Eioi^&E^ yoi^a. 

#«H, §ni§§ 2l§5fA|9|^ B^fe Cfe^J- ^C}(510B5il UiXI 520B?ll). 
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sio^-MiKooDt su3« ae? s^niss ld aioa^ wmm 3ia 31:01s &eh3i so. a ah ^ssss aoi as(warm up)aioii 01a a 
Sdioiw-Mi safes & eh 01 31 in son mwmi\ ch^j o^ m sasi «eis ua si22£ posa as as ^ a3ii si tea 01 nn¥a pidsi 
SoiiAH%a" sj\ my PD IO n 0 a p Dshort a exi3i -o'oi aa^ «fc 30101 m¥S2 £H±xi°! TE ca a#i saw* bo. aaAt p 

IDSIWOil/H ^ISlfe 5H» CHbl ffixlfe 
4,Sf<M 2 

s?aa CHbl S*1 = PD2J A/O MSB - PD°J A/D £«2t 

s 311 #a a. 

3 

§H1?-1 = (PD2I AD a»2i - PD°| AD 2S}a)/2 

£ 31161901 D/A«£3ia S^S blOl ±U(step by step)°S SEia LHB1A1 35fe §m?-l ^SStOII SlxlolS^ HdlbUOICH^S 51 

gL^ii g-gi'onni = asaoi2aa msssa bitfgn&on asH ma ¥ ma lhohahbi a aitf^oi ^ssiot a iii^i #aaxi 
pd Io „ 0 a po short 21 xi3i 5di 0 it(A/DB!*»)moy/Heh ant* xt**o\ umaw mmi eta»> mm ¥eoi uma^m sao. 

46101, IWS SI 911191* ^Al Oil BSSlSlte 931lfe asa aa(530931l LHXI 5509311). 

hsub&oiiai aura &a»si(Mte aih^aioisah ass aioissaoii ma as oia 3ixi xH£i¥ea chmoi »ais ^Aiaoi 

si XHOIfe PIDJHICHS 9I6H ElOlffl °!EHi!M0|| asH i§^2S ejEHtSM AHdl±¥e0IIAl UlCH^h 0l¥O)X|3|| BCH SICK 

o.ct m»a y§OI 92 US SIH ^EHa LDLH¥S2 §J adlblOIOH^SS D/ASS¥(460)a PXIg S^aS QM EEPROM(4 

50)m xissa. oit g£§ ^ss^oii chsh =i»e as xissioi as as (warm up)oi ^^s hh 231 wastes esspi 9isoia. 

as- as is si snrfl bsspi ii§i saioii sxh siw^ehsi sapi aasia. 014= ois s& #soi it a eta ef§s &ehs BHtnn 
*fe«oi 58i3i rasoia. 2s aiwfe ¥ 3Ha pds S8H oi¥oixi3)i am »/h sss axHts ¥ asiaoi22a IS S^SOI bltfg 
oi^iiioii ma - ma lhohahsj ssaoisss^eixi oiyxi *oiy ^aoy/na asaoi22i^2ixis a 4* acHoi sa. ois 01*011 

ojgn =^ 5 | n | a ¥ maS SlOiaXI ail OrOiaSHSAIIAH^h aXIS 4» 2iS e>M AH AH 81 SttOIUfe ^SOiaS PDa Eia¥S0|| £&§ r 3l 

son ma ¥ niaaow oi¥Oixiot so. aai^i ?i8HAHfe masis oiej ^a 9io\o\ sfeai maiiCHui ma ¥ ma lhoiiah ¥ ssdois 

H3r SJXISr^ St Oil CHS bl§S LDSMOta Q±X[0\D\ 2i°W LD2Sa QIOIEH AIMS §r£8 r 01 ratioiiS EEPROM(450)0ll HSoKM 

^;=a 01 sToi 70%a°^ mmm ^sgi * (100/70)°^ 3H^aoi aa. nau DhoiasssAi/H^ axi 5or3iu oixh xiichdi oi^oixi 
xi sari hi a ¥ ma» saoty s?e sua. 01 a as a 4> sife sbs e 3boiiAH afe biaaoi ssaoiaaa aoi ma ¥ ma 
5ioitf 1? si^s o)i= e 3Ha ssaoiaaats ma ¥ mama at on bisn ^usi 2i°s uau3ii a^cni chi= m ssaoi 
lis^oi ma atoii bisH ^ 1/201 si°j UE iu^ ma ¥ mas siom 22s ee e * sia. oieie 3? ^hs uaAia 
moil ma ¥ mauiogs qai seiohxi ss^i aa asBSis axi hw^tii act. 

^s^icHfe msBsas ¥ie pidsioi^i ^Aiaoi ¥ ssaol2H3^ ma ¥ niamoii ?ixiora ¥ asaoi2aa •aswrnsaoiaph 
r 5 (A/DS^2i)LHa »oii soi st # mi one> (pd,o„ 0 a ad + PD sh o rt a ad a&si)/2a Jiit^es sm^is aitfe * ^saton sa 
»»! °d/aiSS^i #il 3P=f5fe isy w\ -i^2s oi^oii 4= si£^ »5SQ. a oi^fe ¥ ssaoifi-a ma ¥ niaoii 
/,,«, nsmaa bi^g^^oii 3ieJ8K)i ¥ ssaoiaaa #^oi 3ia axisfe naouAis ss^s nattz&m mm^ auEia 2 
x r « mm ^ 5H3I Djsoia. 01 a as s#^a mse^sa siois ssh m& ±0.01 nmm on ai maaaaw oi^ois =4= su£^ &a. 

yjIH S^S£ Si H£lbl0|01^ ^EH Oil 2 £1 ¥(450)011 X1§r6ha(560E+*l), AISIS S<^ MM(480)« S6H ^i^XHICMCHI a6H 

CHIOIEHS a £1813(5709311), mS » S»?I0II CH6H S32SOI 2ife31S *e!eP(580B3fl). 

aisiwi, m§ sj snisis sasife 9311 asa aa(59093ii). 

o, « on ah msaoiaton 2551 ¥feai 01 as m§x\j\ assroi aima^UfSa ss^s s§i - 2^^^ m, Metssi 
91 e pioflKHfe msaoias -ess safe jyoj^eoiss 25^a§ +a2s ss&ae ams^as msoi aaaoi mo\d\ oi¥chxi 
311 am -a2M ^§&aei §m§?2§ msmoi3i oi¥oixi3n so. sm^ia 3¥s= ^sa xiais bhqps^ so. 01 2Hiuaa ^aa 
s eeprom(450)oii ussKM saioiMAi&a. g¥aife ^aa 2a^aa 1 msa a? a? o.oo3nm aoiaw. st^si 3 

¥fe 2f 0.04dBm 3iaSf 4= 212^ ^34I2|CH Sia. 

g^ga ma 

s waon ams, «n. ms¥a 3ia oH»e §9 *i suai pd3i lhss dfb ld2§§ ai^sm aaa dfb ld2§oii chsh 

^91 HI CHS AISS2MAM aaaoi {§201 SXII^2M ¥DIS 3311 4= 9XQ. 

mm, oioias asjyiAHs aiss pxis sioi^^as a¥2JEHfflioi^a s& s^hio^i 3^siem ^hi wdm ai^s ssai sxi, £4=31 
soiti ssoi sua. 

4SBH. LD2§0ia §y§^SE3| Qggf S&8101 Sl^a S^AI S^S^Oll aSffe LDLH¥S2 ii ±±3. ZOMOi M\0\°i 2H31 SCH 

y§ yxisa. 

ujijqi FPOi |g g gEHoii 21*} mson ass 4g^s§ 3is! ¥ asaoi22 s^a ga xi» 3ii <y si oi mssBoma tni?ii saioii xhich 
»akiw Loa =gi s^eon gsa sm?j»ioig e(tab)a asaoiaae gxistxi aa aaai sisia. 
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qxm, mo\zm ¥ sscfoi2H2i w%m& ma ¥ ma s^e oig& s^e eemoi ?-iaa bsi^ei ^= s^sie^ shoi <y 

(57) «?2| a?i 
S^PS 1. 

OfOia^H^AilAiM 0|g&[ XII CHM U*»o£ WDM ^±±9\ Ht§ » BSsfSfh: 

(a) ^a?i^ aioixiaoiEE semsj aiomaoisEsi Efss^oi ¥ 5£aoi£E°i n[§§& ma ^ ma boii mz\o\s.m 

ss?i8 aiomaoiEE es^ m^£§ susfb B3i; 

(b) SPI eilOIJICJOISE 212} ¥ SSa0IS = 2| S^xKHg 13612 LH^gEM SI0J8KH aiffla± Ei§2S BSS A|5Mfe B3I 



(c) &D\ m^B ¥ 5SCfO|EE2J #<*xfO|£ UEIU^r £§g?IU|011Ai ^JHSfB 3l£hoHI ^22tS JlJOiof^ b 
31: 

(d) £PI ¥ 5£CrO|£E21 maa!0|&01l sn^i^S ^CH »S a ^§ofe B3IS S^i 6fe WDMg 
S^S 2. 

S1 1 »0II SIOJAI, 6p| (aJBJIte 

(aD^OI ^591^ eUOIMQOIfiE ES9 LU¥£EM ^§£1 »2£ ^§6fe E+31; 

(a2)lH¥£E ^S^OI *|§£|Oi 2JXI S2| ^57)^ aiO|J3CK>|2E S1U12J l£Wy^W2| SWg ^§2] ±m&S S3«»te B 

SI: 91 

(a3)#3l ai0ISO0|2E 2§2| Ef&S^OI 5Hffle^aSM g£JES ^gl§(PD, onfl )3I (PDshort )0| S*x|6fB, &J\ 

SBSKPOteno )j» ^SUfSKPCW )0I i^SISfe XISOIlAi LH¥£EM ^#5f^ B3IM fS25 ofe WDMg IBS SI » 

3. 

an a oil s^cHAi, £Di (c)B^ioiiAj spi wsaioia gg^nH?-ife 

IttSaOl = (PDiono 9 AD - PD sh o rt 9 AD H*») + offset 

^#^Ef?-l = (PD,on fl 9 AD B«2i - PDshort 9 AD g&&)/2 

S JltfSESMI c= 5SD0IEESI 3AI8H2 §A|0|| Hf§ ^ /dPP* XHO^M ^SES ofbr WDMg ^£^°l HfS" SI 

HOI&B. 

EIOICH £!&g§ ^g0|| 9\m AI&32I2S PIDXIIOUr OI^OiXIE^I mO\ ^£^3 Oil E!&» i^Efgf MQ °<M^o^ oh§s[ A |5| 

nisei 2AOi/d, 

S! ^Gf?^r BSS ^ S^S^^EHSI LH¥82 §^§i DilSEJOU ?|2|6rll XH ¥SA|oy 3 &m ^I^E^ XIICH^h 0|¥OjX|E^ of 
01 ^^^30|| SCf ^!S6I XllCHnfeiOlEi ^01 SSSiE^ f§2S Brfe WD Mil Hf§ ^ ii^ aioiss. 

6. 

s o r ^ wdm§ §^^°i ma at aiwaa. 

All »0ll SiOiAl, 

2l¥9JEiIfl!0l^:>r D\^o\0\ HIS Oil CMsHAife £5^1 ^36^12 ^Ef?-jOI| CH6H/Hfe ^S2^§ ^Si^H^MI C\ X\ M & 1P XI ^ (dig it) Oil m 
§8 0.002nm, 0.04dB m 2J ^1}^°^ 11} §31 01 Ail 5 g of b DfOI a^^^All Al M Afg^g offe WDMg £*4:^2J 

nf§ SI 33IOI&S. 

EB 
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SE^ 1 




110 



130 



1 40 150 1 60 



X1 + X2+ 
170 -Xn 



£9 2 



Thermistor 
Thermistor 

LD Cathode Prebias 
PD short 
PD bias 
TEC + 
TEC- 




ES 3a 



H2| y^o|oi± RF US. 
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3b 



PD 



PD short PD long 




n|2 
100% 

n|3. qui 
^65-75% 

n|S qu| 
^50% 



DFB LD aum«±. ^S(nm) 



SES 4 



2M 








A/D C 



1/ 



420 



V 



0||S5|¥ 



430 



450 



o|o|a 



440 



DFB LD 2i 






aw - 


-Tot- 






• D/A 



— 410 



-470 



-480 



